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^-2-^ isffl S^xlEil- i^>^ ^ £S #*l<i) ufls.^ >g eflol 

0 r^°)l tfl*>o^ 7flA]t!:4. £ £)tb ^r<£ IS aVE*fl ^12.^ ^lfe 27fl^ ^S.^ 

^Q*)^E] , 27fl^ <fflS.^i #t}£ H^^l^B^, 27fl^ sfli H3S*|iE| ^ 

I7fl^ 3)3.^ + ^^Sl^Cll, ^5$ B^1^7 r 3»l£i S^l^E^ 7 ] 

*fl^l ^o]^ v}%\o] ^V^Cf. ZLS^Jl, o] 77 flo] e^U^e^ Z}-Z}- 27fl£) ^ 2 

7fl^ 2]^<H1 tifl^s^cll, ofl^Sf JHV]\S. <QQg. Hfl^S]^ ZL ^4 ^lS.^ ^i^l 

51 JL, HIE H}°J * «1S 5l-«?l Aj-ojofl j7^^ g^g. ej-ol^g- 

-£ 3 

ofl^^, IB, ^ HM^Ei, h=.o)^ D >^i ( y) H b^o] ^(cross-talking) 
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IB ^lJE-fil ^^{Semiconductor memory device including a dual port} 

£ l£r #2fl 7l^ofl 4^- 41 # IB ti>£^l ^£5] ^11- ^*Hr nflie) ^ 
5L 2^r ^-^ofl ttj-s = <g tiV^^l ^*Kr nflS.^ ^o] - 

£3f E 2°fl £A]sl - 7 >s) S ^- ^^yy) <^ ^s.el 4^ % ,£*fl ^ololofl cfl 
^ 4^r £ 3<^1 SLAjsl ufls.^ ^ B flolo>«-^- X^Hr *Y5Lx\} t^s) cfl§> 
£ 5^ 5L 2°\) 51^1 5} ^-7]-5] SI- ^-M^>7l ^lfiEl <£S>\ ^ efl o] o] o\) cfl 

2 8^ «K£^1 oflS-el pfls.e1 Is >i ojgfl 

°l -fr^# i^*Rr *}-E*fl £a1^>ji oi^ ^.s. £ o]4. 
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£ *K£*ll ^s, J±4 ^p-^H o.^^ 77fls] 

i^>^r ^ iH(dual port) ^i^(SRAM) ^s] 4 eflo]o]-^- * o]« 

SLtJ-*}^ oflasl ^ ^ojcj-. 

aV£*fl ^2.5} 71^w 0 vai^i ofs^- tq^(DRAM; Dynamic Random Access Memory) 

4 ^l^^CSRAM; Static Random Access Memory) AS ^Ht^tJ-. o]^ <^b«£- hb>^ ^ 
S. ^H3, ^S- ^ ^ #£tr H J-^S -^^^ , ^1 

*Rr ^4 s^o] 5^7] nfl-g-ofl <yaflcl^ ofls-e) (embedded memory)^*) ®o] A>-g-s] 

H 38*1^ (pull down transistor)), 27fl£] ^-sj- * 27flsl sfli H^l^E^S^ 

(CMOS)^, Jl-¥-*r *RKHLR; High Load Resistor) ^4, *W H^l^ (TFT; Thin 
Film Transistor)^ 3?}*] ^25 ^r-n-^tf . *l5-^-£- ^}S.^\ z\3.^(p 

channel type M0S transistor) B 553*1 A}-g-* r iL, JL^} ^^-^^ ;£*l5>) 
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n*sH, *1 3.^*8 ^lss] ^ ^> #*is. A>-g-s]^ 27fl ^ 3i) a.^ 

H^^l^Bil- Z.igf>}c$ 6711^1 H^^l^B^ ^^4. 6711^1 B^l^E) uj-t^ 

*1 4711 <ffl2.ii HSfl^l^EKN channel type MOS transistor) 7} A>-g-£l^ ^Jo] U^o] 
tf. 47fl5l <fl£i H^l^El ^<HH ^ H^l^El 27H^ ^#tr B 31*1 ^3 

^ ^ cQwlEil- oieji, u(-ol^ 27fl ^ <ffl2i: B^l^Ei^r sfli 

H^a^iiBioici-. 

£ l^m 6711 Sl H^l^BlS. SB °\}^ ^-7l-5lS£7> 5.A1 

HB]uL, o]«q- ^ -g-7>S)S£7> ti>2*11 »H2.e| ^1^1 «HS-ii| 31 

°1 °>T^-°fl tfltr oflfe ^-7fl3| ^110-178110^^1 7lHsH oicf. 

£ 1* , afll Si £i B^E^l^Ei(pi) gj afll ojl2.ii H^^1^eKN1)7> Jifll 

#]SL±l 91*] ^ , ^12 xxlSLi H^^l^El(P2) ^ *)l2 <ffl2^ B^l^ (N2)^ 
^12 M}2-^ olalE]* ^^*l-4. TlU M}3.^ * ^12 *)5L^ <Q*\B\2\ °m #7.} 

£ #^ ^>7> a^s. 9X°-*\, °1^- ^1 ^^tt *1^<>1 *lll Dflsel 

in^(Ml) ^ *ll2 ^l5.El ^=(M2)olcl-. *l2ii ^Ei ^12 ^I2.i oi ^1 ^1 S3 ^ 
^ #^ ^:^f7r ^^JlS*!, o] 27flSl *l2ii SlH^fe f-^ 

^13 H^^l^El(N3) ^ ^14 <fflS.ii Hqfl^liiEl(N4)^- sfli B^li^ 

SH, ofl^li B^^liiEl^ ^-8- tb^r. sflii H^^1^eKN3, N4)sl tIHje^ cq c ej- 

Sl(WL)oll flal, iiii *J ^Ellol^ Z|z}- nflSLE) hi=(Ml * M2) ^ 

2*Sl#(BL g| /BL)<H1 SM. 
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:16> M]S.^ o\]^ ^ 2] ^ i£f <**}^ <^Z] 7\*]7\ &t}- 

. -§-7} 5)^ Eflolo}^- ^ofl^ Aj-g^i^ ofl^eH ^» ^Aj f>\^ Hfl^ e|. 

o]o] ^ * oi^^v «1H el-o] ^ ulH AH^Ai 1^*Hr 7l^§ ^sflA] 
3.71 f-o] oj^o. nl^lcf. 

:17> -t^H ^iL'S, CflolEil- gljl ^ ^ ^S.7\ S) 

^ ^ ^ ^£ofl P^t}. c^ufl, £E ofl^ 

^ ^1^- *fl^ H^^l^iEil- -g-^H tils, e^^l^ol ^>ol^> ^ t^^o) 

°1 -§^*V ISt -S-*}^ Cf^- Cfl Ol Ei 1; Oj ; A^ig- + ^ ^ t 

*l^r i^S.* 7)^} ^} 7 \ <&SL^, C-HolE^ ^e] AjA^o^ q&^7]7} 

:18> a}^, ^ ^A] 71 7l <^ #3 #7># Cr) E) 7 fl £ 

#S>JI & tt ^ IB ofl^ ^17> af|«&£M*} ^uf. Oj ^1^, n]^- jf-ej 

5, 754 ,468 3L ^ *fl6,005,7953:°11fe- IB ^7} Si Si ^ zl ^7>^S 

7V ^£ nflSSl H eflojo^cHl oj ^j. 7 flAlSlol 

19> . 7fl A] ^ 334 ^ ^ IB ofl^^ #*l^r ^ #^ ^ ol 7 ] ^ ^A 7l jg^o. 

IBt ^-aHI ^§ ^ *>i4o| ^j^e] ^ c,| 0lBl 

1- ^- IBl» -g-*H t^-s. Aj^o.^. ^£ oiuf. al-El-A^ igEl IBI <H1 

^ ^^^Cll -frSl^H , ^El Al^Bflo] ^£l^ ^V^HlAi 
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*gx$o) o)^ji^> ^ 7 }^^ nflJEEl ^ ^o]^ o. ^A]^ ^ 

^JL, *1B Hf^^l ^tb 7} ^5fl^m^» ^dis^ ^ IB tiJri^l nfls. 

£IK ■& °1^"^> *^ S <4-& 7l^^ 4^1^ i£E] ^o) ^o]^ n>^1^- 

^Al^ ^ Aj-Jr ^ ^K§- ^- - ol^ 3£ H ^-SL^l ^S.^ 

°)^^} ^Vtt 5E Cf^- 7l#^ 2]-^^ nj|S.s] ±o]£, nf^l^- 

^ A oM^ ^ aZJI, <i*l^ H5M*1 3|S(LCD driver IC, LDD^f Qo] f ^ zjo] 

ofl 7 Jol7> AJ-^] 7J ^ofl -fr-g-^Tfl A>-g-^ - oj fe -Oj £ E. 

Aj-7ltr 7l#^ 4*11 "Mr ^ *}7] W ^ofl o}^- SB &J£*fl ^1-2-3 

Aj-^O^ Oj AJA]^^ Zj-Zj- p+ %Aj Cg^ol ^Aj^ ofi^ *j| 2 Ojl^ ^ ^ N+ %Aj 

3}.E. El-o] ^ ^ e^l; ^ «1B *j\SL «1B el- 0 j£S e 

Sr^I^- ^ dlolE^ o>^- ej-ol-g- Aj-7]^. cf^o) Dfl^sl ^ 440., ^1 

<fflS-i H^^l^El , ^1 5I12.A, B^^l^Bl ^ ^-7>^ #^ ^-7>1- S^-<5>^ Tfll 

M)5L^ °JH1E1; ^12 ^Er^ B^jAl^Ei , ^ 2 3\3L^i B^l^ t£ #7}oi #^ 

*\}2 *}S.±l ^12 ^li^ <S^ #7.}^ z\] 1 ^12.^ o] 
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tt^cq ^>o11 <a^£)<>| afll nflSe) ^^Jl, ZLHl Jl *fl2 ^1 &| ^ 

91^ ^13 ^12.^ H^^i^Ei# if-^cfl, *m ^as.^ b^i^&i ^ ^3 31 

^12 ^S-i H^fi^liE^ ^1 *j]^o} p+ ^ cg^ofl ^sqnj, *|)3 31)3.^ H^1^1^E-| 
^ ^2 <ffll3£] P+ »^ <g^ofl 

#7)i& ^}*\]°) <H ^ofl o]^, &£.xft ^|£El uflS.^ ^ o) o>-g- °- 

olls.^ ^ ^ ^Tfl^l tfl^o} cfl^lol s\$m nfl^S)^ ^o] w>2J-^i^4. 

#7ltl ^*H1^ rf^- ^ofl ^V^, *fll ^2 *lll <3!ia ^ *)12 

-8: <?31€4 ^HH HiflS. 7l^ofl tifl^s]^ ^o] w>^-2]^>cf. nelji, win ^-91 

*fr ^ i^H 31°^ 0}-°- e}ol£- *fl 2 3^, afll ofl^ ^ aj)2 ^ 

^lll S]^, ^12 *U ^ ^]2 3*Kr ^^ll^^l- ^31*1 « 0 V^o.5. 
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01 «Ke4 T3fls.B] ^ofl d £t^°1 5^, afl^i «1B ef^^ £IM<H 
ofl afl<lsl<H 5Ui=- «1B ej-o] ^ ^ ale a}-*] 4 ^<y- 

«V£*fl tjfls.el #*1^ zj-z}- p+ <%c*o} tgs$& ^1 <a^4 J\2 ^ ^ N+ % 

41 3)€4 42 2)^5. uf^f <H j7 ; 031^ ^ *)j 2 ofl^g- ^2 

s] <£ ^4 ^l^fi, *m jq^ ^ ^2 jqn^ ^fli <a^o) <g ^^ofl ^lsfe cf^o] 
oilS-E] ^-i- i^-*>^ *>;e4 7l^r; $| = ej-^l §3 i^fl ^efli ; ^ w]b 

wis e}ol hIh ^ i<E 4 0 1e1 o>-g- 5£^>ji, #7l cf 

4-E.el ^ ^-8- 41 9312.^ H^l^e], 4l ^5.^ e^ 7 ]a^ ^ oi^ 

W^ JE^Vfe 41 *lS.i <yt*|El; 42 <3£i H^^l^Ei, ^12 Si H^fl^li 

3 ^ ^ #^ ig-7]~g- ^^-^ ^12 ^ tf| E-i g.*\ , 7112 ^tH^ 

#7}^ 4l *]£-i 41 45-3 ^ = # ^^Jl, 

ZLelZL ^12 ^Is.^ ojttlEl^ ^ #*>4 ^ 

2 45-&1 t£f ^srfe ^2 *l5.i ^^Ei ; Tllo] e 7 |. ^ _c ej-ojof) ^^^JI, =eflo] 
^- H]E 5^o]o]l o^^£]^ ; ZLS^JL i±7} ^1 tf\5-?\ <g^£]ol ol^ ^3 ofls.^ 

B^B^liEi ; 7fl'olH7> el-ojofl ^^^l^l, =4 < ?1^- ^ a]B 2} ^1^1 <^^£]c^ , zl 
SlJl ii7> 42 4 £-51 ici=ofl <g^S)c>l ol^ ^fl4 oflS-i B^^l^Bl; ^ 7flolH7> i 
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oio. ^ dl o] &\ o\°. e^-olofl ^^£]o) ol^ ^3 3\3.£l IfsM , XI 1 

9H-2-— S^^l^Ei * X|3 E^l^fe X)l N+ ^ ^^slJl, 

XI 2 <$\5L^ E^Z]^ *)14 oj]£A E^]A E ^ ^ 2 Tlj^O) N+ ^ Cg^ofl f§^£] 

JL, 2fll S\5L^ H^l^B] * X|2 Sj2>; H^^l^B^ XI 1 <S€^ P+ *^ «3 «H ^ 
XI 3 3Z)S.^ H^iB^ Xl2 p+ cg^ofl «§^^tf. 

<28> #71$ 4fT£d\) $]?>}t£ aVsxi ufls.^) eflo]o>^-^- cf 

^ "fl-E-B] >t ^31^1 tfl*H 3^ Wfl^Sl^ ?H H>^*>Cf. 

<29> ^-71 tV ^Al^o] aj^ofl oj^, HlB B^-O]^- ^ ^ cj] o] 2^1 

XI 1 3E|€, XI 2 ^Ifi, XI 1 <M ^ XI 2 ^*Rr 3X1^ 4 OJ-^O.S. HfllS] 

•XT ^o] B>^-3j^ ( ej.ol ^ E)-Ol^ xl 1 XI 2 5£)^, XI 1 'fflU 

<30> ^7ltb ^H^l S ^*?H1 ^1^, -H^€ 7>^1^ Bfl^i 5}0] 

°1 «>£X1 X12.&I ^*H1 c-1 if-sH 9Xzl, afl^ Hl-^l^r «1B e|-^l^-4 ^<H*V eflol^ 
oil afl^s]^ £}-<?] ^ >£ji win a)-o]^ ji^sl 

<31> ^-7ltb 7l#^ 4X1-1-8: ^*}7] -g- S t}€- ^AHH o^*> = <g 5£ 

H «>£X1 BflS.Bl #*]^, #7]^ ^Al^ofl O]^- tiV £ ^ ^2.51 if- 5} 

oflE£^^: ^EflS ^ Hfll^ i^lS-Bl ^ <>|5flol ^ ; Cf^o] ^ = E^-O] ^ 
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?J oi-E.£fl^ e^-i- *m*}7) ^tb i<fi s.o. o.^. u lB aj-oi^-g- A} em ^ 

*b ^ tq^c] -fr^; ^ $)o)£\ o>°- ^.c]o. s c-flolE]* sfl*l*H £ 

^Jl-I- ^*>7l ^tb ^3! sfl^l sus. -B-^; alH ej-^l^ =S]^l*>7l fl^ 

-fr^ ; wis el-ol^ofl tfl o] Ei i- <a#3*M ^tb cfloiE] <a#3 TfloiH -fr^; «m ^ 

S-^-Ei #33^ tHl &| t^MElS. ^AlT-lal, ^M^TT cflo]El Tfl 

°1B #^sr>7l ^tb <y#^ sis. -B-M* X^-tb^l-. 

£ «J ^oll Sl*>^ ^7l^b *flS.3.#*lfe 

7>^m wfl-a ^ S^I, °1 wfl^i sKl^r «1H efloloi 

UayerHl Hfl^s]^ oi^g. ^ o^rf. zl^jl, o] aflAj eK}^ «1B ^ «lH £j- 

o] A>olofl a-Is Hufls wfllsH %o] «>^^ ( oi ^JjL6fl hIb ej-tl ^ ^a. 

a. ^AHloi cf^. ^ofl oi^r>^ ( # 7 ] tb ^1-2. el <t*l^ ^sl-°ltf| 

iZ-^M-, t^^l ^AHls.6. 7^1 tf€. ^Efls. 5£°-°) . ■& ^ 

^7V o>i!flo(|A-i ^Alofls. tb^sl^ ^sH^H^ 91 «tf. ^- ^^sl 

7j-^>7l ^«flA^ 4^-Slol^I ^ol^ f £^^ofl^ ^-^^j- J8.^ ^o^^> 
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A^-fr ^1^4. S*V ; o]v£ &o) cf e %- 3L±z «h£*ll 71^31 »<#»ofl. ^cfe^ji 7l^flsl 

<35> S. 2^1^ £ ^<>fl ttj-^. *f<g IE H]-3E^ nflS-B] 9] nfl £e } ^ofl cfl*]. - 7 ]- 

<36> £ 2 « ^-S^, *fli ^5.^ H^l^Ei(Pl) ~ 93-2-^ H^^l^Ei(Nl)^ 

bKN2)^ ^2 *la.^ ^eH- ^^tvq-. oi-g- ^s.^ oi^Eii;^ °m r£*} & 
*}tt Mx}f>}^ 9X£-*\. °l ^11 7fl^ -2.^ B^^l^BKPl, P2, Nl 

^ N2)^ 5)3.-1- ^is.^ ^lalEio) ^ t£x}o]jl ^ 2 *l£i 

^E^ o]^ cj-^o] pjj^ ^^(Ml)2f *fl2 ^E^ ^-X>o] 

^2Li ^E^ #7>o] *fl 2 ^=(M2)ofl C^olE^7> T^^l}. 

<37> ^3 B^fl^l^iEi(N3) ^ A] A ^]£i B^*l ^E] (N4)^ sfli B^l^E^lc}-. 

^ ^ tjflS-E] i^B(Nl) ^ ^12 i£S] ^I=(N2)ofl "^ili'E^liE^ <*^- 

-i: ^13 <as^ H€*l^Ei(N3)£] 711 o]e^ $|5. s}-ol(WLHl 2}-°^, 4i 

*l^Ei(N4)Sl 7flolE £ e}«?](WL)oll & , iib ^12 ^lSE] ic=(N2) > 

<38> ^5 <>!£i SSfl^l^Ei(N5)^ ^ Ml- ^5>o^ ^-g. £B .g. h_v 

E KN5)1- -^^Al^Ai ^2 nflS.El ^(M2)ofl t-flojE^l- o}^ 7>^^>Cf. 
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^ , iir *fl2 DflS-Sl ii=(N2Hl <g^5H 5^d1 , 31 °1 El ^ 

(SD0LH1 5U<4. 

s)S ^^>^ ( £)H ^(WL), win 5}°KBL) ^ #JiL «1H 

(/BO-8: ^eM^-^^^ nfls.^ ^£L(M1, M2)ofl tfl^o^ cflo]Ei§ giji 7}^*}^ 
. % ^*!| iHolcf. :25l jl, ^c e ^ e)-oi(SAL) ^ Hi o] e1 o}°- e}. 

^ 5^*1 , ^=(N1, N2)B] ^-Bflofl o>°ei ^1^1^ o>-^ 

SRr «>£^ *flS.sl oflsiEl efl^^^l tfl^M ^*\}?>}A) 7}^t}7]S. tV4. 5L 

3<%$= SL 2o)) 5^1^ f7}5]St ^^}7] oflS. el «]*fl elicit cfl^V efl 

£ 3-8- ^S*}^, ^ eflol^o]]^ ti> £ ^ 71^- ^ o] 71^1 

7fl2] 3i]^(PWl ^ PW2)sf ^ 7fl<^ 3]H(NW1 ^ NW2) , 2}H(PW1 ^ PW2)-4 ^(NWl ^ 
NW2H N+ S^V <g^(NA) ^ P+ ^ ^(PA) zlsIzl o] 7^ afl^H 

fKPLl ifl^l PL5) ^ ^ -^(MCH 51 a] s) oicf. afl^^(PLl xflx] p L 5)^ 

51*1 #^5L ^^^dl, c^l# ^El^., ^5lA>o}= # ^ - o_ 
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^-^jo^L 7 flsJ jq^CPWi ^ PW2) ^ 7fl^l <>fl1I(NWl ^ 

NW2)ol uV£^l 71^1 ^^nK <AM^\, m 3q^(PWl)^r *tfl <aa.i H^l^(Nl) 
^ ^13 ^!£i B^*]^EUN3)7} ^^tt ^^l^, ^12 xq^(pw2)^r A)2 <a£i 

^ (N2) ^ ^4 ^!£i H^l^El(N4)7> ^^^l^. =L^JL, *fll ^(NWl) 

^11 SjS.^: H^^l^Ei(Pl) ^ ^2 5X1 S-i E^^^^(p 2 )7> ^5}^ ^ «^ ol ji ( ^ 2 

t ^^(PWl ^ PW2) ^ ^ 7fl^ <a€(NWl ^ NW2)^r HcflS Hfl<lS|fe ?H 

wl^^tf. s]^(pwi ^ PW2)2}- <a€(NWl ^ NW2)o] JUtfe tifllsl^, # 47fl£] H ^ 

71^1 ^^51 71 nfl-g-ofl, .g. ^AHHl ^flssl ^o. ^ ^( 

Sl^H ^°17> *)A>Z^ ^2:* 7^4. ^51 ^ol7l- ^ 2jA> 

z}-^ S-O^ ^ ^f-^ av £ ^] ^i^el #*lir <I*1^ =e}o]ttl ^^s)ss!l- 

^°17> ?l aj-s^l ^ofl 3^1-4. 

s)^(pwi ^ PW2)^ «a^(NWl ^ NW2H HI^S. tifl^El^ ^ ^l^(NWl) ^ 

^12 <?fl^(NW2)^: ^2 2l^(P2)2l <# ^ofi afl^l^^., *fll ^€(PW1) ^ *fl2 ^ *S(PW2) 
£r *fll ^^(NWDSl <# ^ofl Bfl^S]^ ^ol til-^^cf. £ol flll^Sl^ ^-f , Sj- 

M-^l ullsel ^ofl z]- ^ ^JjLE-K^, x ^ ^1 3X1 H(PWl), afll <?3l€(NWl) ( 

^2 3l^(PW2) ^ ^12 <aM(NW2)5l ^cfls nfl <g 7l u|- , tiVcfl ^ ^ *fl 2 °Hl3(NW2), 
*fl2 sl^(PW2), *fll <a€(NWl) ^ *111 3xlH(pwi)oi &*]S. «fl«i€ *r 9X^. 

^ ^-^51 <^ ^AHlofl oi%1- a} £ ^l ^Hlfe- ^-71*1 27}*1 ^ol 

SI^ ^£2} ^1* S-^- ^ Sd^f. ^5. cf^ ^ wflt* i^>^ DflSEl 

« ^^o> Wfl^l^cxl, ^1S.&1 pflS.sl ^ ^Tll^oll tfl^H cfl^lol Sl£^- 
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O] V}rgz\f;}t±. ZL^JL, tfl^^o] 5Ll^ nflS.^ ^ ^7j]^^ ^ 33)^3]- ^ ^ ^ € ^31 

A ±-A ^ ^7l^o. S <£^}7) ^tb ^-4* ^(MC) ^ Wlo> ^(VC)* 

£ 3«fl^r afll s]€(PWl), ^11 MCNWl), ^|2 3^^(PW2) ^ *1l2 <aifi(NW2)2] ^ 
3. tifll^ "flS-el ^t°l i^lsH 91^. ^S., £ 4^1^ £ 3<H1 pfla^ ^ ^ 

°1 °112.^ nfls.^ ^ ^Tll^l tfl*H tfl^ xifl2.E| ^ 5L^rRr 47fl5] dUs.s| 

*I^H S. 3^r %2if>\i£, m wfl^#(PLl) ^ *fl2 «fl^(PL2)ol 9fl€(NWl) ^ 
s]^(PWl JEEfe PW2)^1 tfV£3] 71 ^ofl ^^^uf. ti>£^l 7 }% #ofl xfll afl*i# 

(PL1) §3 a||2 tifl^#(PL2)^r «a^^r iHt ^-JL ^*WI ^*Hr «>^^>cf. 
ZL51JL, <a^(NWl) ^ S]€(PW1 £Efe PW2)^ ^Tll^-H}- aj-f AS. zJTfl *g^*Rr 

B^^I^BKPDSI 7flo]H ^ ^U-i- §>J1, afll s]^(PWl)<*fl ^*l*Rr ^fll tifl^l#(PLl) 
^ afll <ffl2.^ E^ 7 )A El(N1) oj 711 o]e ^ <3$-a- ^.elJl, *lll <aH 

(NW1H1 ^^1^>^ ^2 «ll^i#(PL2)Sl ?))2 slS-i B^£^l^iEl(P2)^) TflojE 

•3^1- *VJI ( *1l2 3q^(PW2)ofl 31*1^ *fl2 tifl^i#(PL2)Sl ^2 B^*l^ 

El(N2)^ Tfl ©IB *d^- <3^§- 
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<50> Tlj^H S. 3^r X)3 afl^(PL3)ol Xll ^HCPWlHl ^^^cf. Xl3 afl 

■ ^#(PL3)£r Xl3 <as.i H<a*l^E-KN3)3l Tflols ^ ^^-§: 71)3 «ll^#(PL3)£- 

Xl2 tifl^#(PL2)^ M-^l-Tl] *£<%^r ^ aq-. SEfV, XI l ^^^o]4 X|3 tifl^i 

#(PL3)^ "^cKg- xiS.^ ^cq ^Tfl^oll ^*1*K£^- o)o.tb -i^- 

<5i> Zl^Jl, Xl4 «fl^i#(PL4)ol Xl2 s|^(PW2)<*H ^^4. Xl4 Hfl*]^(PL4)£- XI 4 <ffl 

S-i B^liB](N4)^ TflolH xl 4 tifl^d^(PL4)^r XH Hfl^i#(PLl)^ 

M-^*>7fl ^ St!-, XI 1 *J = etel*|- e^sq^- xi 4 wfl^i#(PL4)^l 0 ^-£- 

XI 2 s^(PW2) * XI 2 <d!ia(NW)£l ^Xl^l 3*1*KE^- *g^3H, X|S.e| 

<52> Xl^tilM £ 3-8: XI 5 afl^#(PL5)ol XI 2 <313(NW2H1 XI 5 nfl 

^#(PL5)£r XI 2 <aifi(NW2)xflofl ^£H, X13 *\5L^ k^l^ (P3)^l XMB ^ 
i>* ^jI, XI 5 wfl^i#(PL5)5l ^^-oll^ ^ °]l=Li\]^ &|-o](SAL)4 

^ - ^^s. ^ ^f»(MCH ^lW. 

<53> o]o^ ( N+ cg«*j ^ p+ ^ cg^^ eflolo^ofl ^Ji7lS ^-tf. 

<54> Xl^*IH S- 3# t^s^ , XI 1 «H^fKPLl)-8: ^-<>H1 ^Jl, zl ^ofl fl*]^ xil 

<aH(NWlHl P<§ *£Mr P+ *^ ^(PAll ^ PA12)# $^tK ^ ^4, 

Xll wfl^lHPLl)^: XMH A }-§-*Kr XI 1 ^l-E-i H^^1^B)(P1)7> ^^^cf. 

Xll sJS.^ H^l^BKPl)^ 4i>i(PAllHlfe 5}<?KVdd)^- ^^S^ ^4=- 3- 1" 

(MC)°1 ^*1*>*1, Xll 5£)2.^ H^^l^Ei(Pl)^ J=2fl°l(PA12H^- ^ wfl^}# ^ x]l 
XIJ2.E] ic=(Nl)3- ^sqs-s. cf^ ^ ^^(MC)ol 
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*U afl^#(PLl)# *\o)o]) <y=^6fl <H*l*b *fll 3X)-^(PWl)ofl^- 

* N+ ^(NAll ^ NA12)^r ^th^f. H £4. *U «B^#(PL1)# Til 

°1H ^q-^-S. *}-g-S}fe ojls.^ S^^1^B1(N1)7> ^^^tj-. *fll <&3-^ 
H^^l^Ei(Nl)^ 4i^(NAll)<Hl^ ^H^g-IE. eKlCVss)^ ^^s)^ ^(MC)°1 ^ 

, ^11 ^31 S-^ HqH^l^Ei(Nl)^ :^efl<y(NA12Hl^r «ti^ ^ *i]l v\]s.£{ ^ 
^(Nl)4 cf€- ^ €-^(MCH 

B^H^^Ei(N3)^ #7}^SLg. <&^&t\-. ttf&M ; £ 3 ofl w]-<4 Qo] t 

*1]1 'fflS.i H^^l^EKNl)^ ^Bfl<?]ol ^s)^ N+ °mmi2)^r *j|3 <&3-^ 

^l>iEi(N3)^ ^^7]- ^^s]^ N+ *<S <3^4 ^ 9X*¥. 

flSH, ^13 «H^#(PL3)# A>olofl ^J7 ) ZL o^ofl ifl^^ ^^(pwi)oll 
N+ tt^ <8^(NA12 ^ NA13)# |^t^, *IU <$3.^ B« 
i E l (Nl)^j ^efl<y^- *fl3 <&2.^ b^^1^e)(N3)^1 ±^7} &7}^°_S. ^^S.^ Z}^ 

t^^tf. i4^i, N+ ^^(NA12)^1 ^*l*Rr ^(MC)£r 

oflS.^ H^l^E-KNl)^ ceflo] ^ ofli^ H^^1^e^(N3)^1 ii^<Hl tfl^ ^tt ^ 

*fl3 wfl^(PL3)* aJ-oH -g. cf^- §>i4^ N+ «^ <g^(NA13Hl*r- *ll3 <?31S^ H 
^fl^l>iEi(N3)^ £E.e1]o]o] zi^Ji, ^13 ^!£i B$*]iEi(N3)^ JEefl <>1 (NA13) 
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5. 3* *\]2 *ti*i#(PL2)^- Afo]^ ^-ji, zl <>j=^ofl 

oflUCNWlH ptg l-^#^r ^ 0 JS}<*], p+ ^ <3^(PA13 ^ PA14)-§- $<SSh=k n ^4, 
^12 tifl^^(PL2)* TlHB A}-g-*Rr slS.^ H^^liEi(P2)7> ^^^4. 

*fl2 3Z)s.>i HqB^l^El(P2)^ ^^(PA13Hl^r efo](Vdd)4 <£^£]5L1=- ^-4=- ^ 
(MCH ^*]*>H, ^12 3]S.i B^^l^Ei(P2)^ ^.efl«?l(PA14)ofl^ ^ «fl*i# ^ *fl2 
^3.3 lc2=(N2)J*l- ^ £)£.■!=- 4^ ^ ^(MC)<>1 ^1*^. 

*fl2 yfl^l#(PL2)^: AH oil =L °<m°fl ^^tb ^12 ^ €(PW2H1 lr^# 

# N+ cg^ (NA2 l * NA22)-ir H *fl2 ^\^(PL2)^r Tfl 

°1H A>-g-^ ^12 H^^liEKN2)7l- ^^t}. ^12 <a2.i 

H^^1^eKN2)^ ^i(NA21)ofl^ ZLE^je. e^J(Vss)^ o^s)^ ^4=- ^-?»(MCH ^ 

, A2 ^!£i H^l^Ei(N2)£} .E.efl<y(NA22H^r Hfl^ ^ *fll ^ 
^(N2)^ ^ ^(MCH $1*1 ^t}. 

2.>i H^^1^eKN4)^ ^7l^^.S <a^€4. *1-eH, £ 3011 ^X\Q h><4 ^-ol f 

^12 9&3.±l B^^liEl(N2)^ ^efl^lo] ^ s| N+ ^ ^^(NA22)^r *fl4 ^S.^ H$ 
*l^E](N4)£l ii7} ^^51^ N+ ^ 

°1« ^|4 afl^#(PL4)* Afolofl ^ji, zl «y=^ofl o^^l*}- ^2 3]i£(PW2H 

^r^H N+ c g < 3(NA22 ^ NA23)# ^^jt^ , *\}2 -a£i H31*l 

— E^ (N2)-2] ^5ll<y4 ^4 ofls.^ H^^l^el(N4)^ ±^7} ^7l^o.S. <g^s]£S. ^ 
af^-^^cf. oj-^, N + <8 3(NA22W 3*l*V-b ##*b ^ €-^(MC)^r ^2 
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<as.i B€*liEl(N2)^ =efl<y ^ *fl4 <?flS.^ B^l^e] (N4)Sl tfltb ^-R- -g- 

*fl4 wfl^#(PL4)* AfoHl -g- t}=. ^>ufo] N+ ^ <^^(NA23)<>11^ *fl4 Slli H 
€*1^(N4)3] =efl<yo] iH*lW. zie^Ji, *fl4 SflS.^ B^l^i (N4)£] := 31 *1(NA23) 
^ alH ^l-^C/BD^- €-^(MCH 

Tfl^Sfl^ £ 3^- , m «ti^#(PL5)* A>o]ofl 3=j7 1 n oj^c,] o^^. ^ 2 

<3lB(NW2H P+ ^^(PA21 ^ PA22)-i- ^ ^=k zi 

*1]5 ufl^fKPL5)^g- TlHH ^i^S. ^}-g-*Kr *fl3 ^S-i H^^]^(P3)7> ^^cj-. 
*l]3 z\5L^ H^^l^Ei(P3)^l ^i(PA21)^l^ ^12 ^S.^ ii^(M2)^- ^ 
^(MCH *113 3)3-^ H^^li&|(P3)^ H.efl^l(PA22)ofl^ av*l ^ 

wlH 5|o] (SD0L) ^ o^sqjs^ cf= ^ ^ifl(MC)^ ^]^. 

Tfl^lH £ 3^- %^*}<^ ^ -^(MC)S] eflo) o>^-6fl c^H ?1^ 7 1S 

^(MC)£ ^SlB] ^ ^ ^ eflo]^^ £ ^^)]sq- ^ sflol^ofl i§ 

^ ^7> s-^j, ^1 <a^(NWl)^ ^Jfofl ^*1*Kr 27fl£] =-4?- ^EH( M C)^ 
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AA XU XI 2 Hfl^l^(PLl lEfe PL2)4 3)3-^ S^^BlCPl iE^ P2)^ = e-fl^-g; 

S^^r ^7]^ ^^l^ XI 1 XI 2 Hfl^i#(PLl 5E^ PL2)2f 

^-2-^ H^l^EKPl 31 P2)£ ^7l^jO^ <S^5]X] 

£ 3^ 3*l*Rr aV£Xl *fl5LB] nflae] >i eilolo>o.6)l cfl 

§>c^ ^ji7lS. £ 5<Hl^r £ 3^] H^l^l XI 5.^ ^ 5flol<5>.6.a) #J=Lofl ^5]^ 

¥ efl^H^II *HS.Bl il efl°l°B&-£| ^1^7} JE^sH oicf. £ 56)1 3 

j=lw-£- <a^(NW)^- ^HCPW)^ ^Tfl^ ^ <%<#o] $1*1^ 

£ 51- ^2:^, XI 1 ^ «fl^#(Metal Layer 1)5] eflo]c>^-ol £A]^ol ^rf. 
X|l ^ tiB^^(ML101)ol X)l s)^(PWl) ^ Xll <M(NW1)^ ^ofl 
4. Xll ^ wfl^^(MLioi)^ Xll el ^(MlH #7}*\ °,3. <£^.s)±r £^X1#, 
^ Xll ^2.^ S^^l^Ei(Pl)2l =sflol(PA12) ^ XI 2 yH^^(PL2)2f o^s)^- ^ a. 
^(MC)2f XU <&S.£i H€^l^Bl(Nl)sl ^eflo]j2l- XI 3 <fflS.i B^*liEi(N3)£) ±^ 
(NA12)7> ^^sl^ ^ ^-l»(MC)-8: ^7}^^.S. <£^4. 

iE^h i=f€- XI 1 ^ Hfl^i^(ML102)^: XI 1 ^HOWl), Xl2 sUSCPW) ^ Xl2 <?H^ 
(NW2H1 zi ^ofl ^^^cf. X12 ^4? tiflAi#(ML102)^ Xl2 XlS-5] i^E=(M2Hl 

^7l^o.S M^Itt i^iXll-, ^ XI 2 z\3.^ H^^l^Bl(P2)^ J= eflS](PA14) ^ XU 
u fl^d#(PLl)34 91^5]^ ^ ^(MC), X12 HSH^l^Ei(N2)2l JEL^]^ Xl4 °H 

S-i B^^liEi(N4)^l i^(NA22)7> ^i)^ ^ ^(MC) ^ Xl3 sJS.^ 
H?fl*l^Ei(P3)3l ^(PA21)7l- ^^51^ ^-4? ^.iM(MC)^- $.7)^SL3. ^^trcf. 
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o}*- eKKSDOLH ^ cflol^ o>-£ e)-ol(SD0L)£r € ^^tb 

^ /BL)4 y o v ^°l7] nfl-g-oUil, tije 5^oi^-(BL ^ /BL)# 1i ^ 31 ^ ^ *8 ^ « 0 V 

##tb w>fif ^-o] ; ^ dlo]Ei o}£ 5^ol(SD0L)^ ^2 *fi2.&| t-E.(M2)ofl 7-^^ 
3H^» *fl3 3)5-^ ^*}^z](P3)^r f5}o] £]-g- ^ -T- iH^l cfloiEi ej- 
<?H Sfl^H.^., ^13 ^S.^ Bi#*]^Ei(P3)^ H.eflol(PA22)4 ^^S)^ ^ -E^(MC) 
-4 ^7l^o.S ^^^cf. ^^H ^)o]b\ 5}<U(SD0L)^ ^12 <a^(NW)^ #Jf. 

Tll^fSlH 5L 5» #S<5>^, ^ ^ *fll w]o> ^eH(VC-I)^- &7}mL3_ 

W SE cf€- *fll yfl^#l-(ML103 ^^1 MLlllH *H5.e| Jf efl 

^^^cf. <>1 ^^5]^ ^ #^(MC) ^ afll «1^> ^.^(vc-l)ol ufls. 

5] ^ eflo]ol-^oil^ cf= <H*H wfl^s]^ ^ o]i ^ > ^ «fl^#(ML103 HI 

^ ML 108)^ 37]^ o]s. jLEtjs-H^ 

afll ^^(VC-l)^r ^2.^ -i^ ^ eflo]^o]i i^sf >*fl efl 

^^^l ^€ «1H E[-«y^-(BL ^ /BL), ^(Vdd), ^.ej-^^ e^CVss) ^ £1 = 
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<75> cf#o.S. ( £ 5^ tfJfofl ifl*]^ til£*fl v)]5L?) #*1<J] oflael >i efl ojo}. o.o)l tfl 

€rH #3^^.715. tVcf. £ 6^1^ £ 5<H1 nils.^ ^ efl oleics} ^.w.0,1 

4 ^*fl ^o]o]d\] ufl*)- nils.^ ^ ellolo>o.oi oj ^AHl7l- £Alsl^ 014. ^ 6 oil^ ^ 
S^l^ -^-g-£- <a^(NW)4 3l^(pw)sl ^711^ ^ ^el <$<*o] <%x]*\±r 

< 76 > £ 6* «1S h^<?](BL) ( win eKK/BL), 5}o](Vdd), zx^^ 

e^Cvss) 31 A}2 tilo> ^EJj(vC-2)^l cfl^ "fl3.ej ^ ^oi^oi j£Alsl<>| oi^ 

<?7> u]e 51-^1 (BL) ^ #J± tilH ^(/BLH ^s. ^ WtII afl<i^t|-. aln e^CBL) 

£ *fll «W €^(VC-1) ^ #4? €-^(MC)* *fll s^(PWlHl ^€ *fl2 <as.i 

B^*l^Ei(N2)£l ^efltl(NA13)-4 ^7]^o.^ ^^tf. zl^jl ^ t^e e)-oI(/bl):e. 
afll Hi of -SiM(VC-l) ^ ^ ^-^(MC)-i: ^12 s]^(PW2)ofl ^4 <&3L^ B 

iffl*l^Ei(N4)^ =5fl<a(NA23)2l- ^7|^iS ^^^4. 

<78> 5L^H^ HlB ^°J(BL)S] ^ ^d\] ^ **-o] 01 o_ u | ) cf^ oj^ 

^Hl^ ^-Hl Wfl^^-O.^M] -g-*- W-«-ol ^71^1 ^. ol^ o^]^ 

*fil tiloV 3.^(vC-l)ol ^1 ofl^(NWl) ^Hl ^*1*KE^- *>J1, ol^- *m =.4- wfl^ 
(MLlll)-§: *fll ^H(PWl) ^H] 3*l*Rr ^ 3.eH(MC)4 ^)^o S <3^Sl7ll 

<79> nelJi, ulB sftKBL) ^ #J± win Hl-«a(/BL)^r H ^7fl^-4 

^ y >^^W. ^t!" ^1 ^AHl^ ^ 4 7 llol s£ 0 ] iall«g£l7l nfl 

°fl H^lJl, nfla.^ ^ol ^Tll^ol ^^51^ «J-^=ol7lIE 
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^^(BL ^ /BL)°1 ^ol7> 3}-o>^lcf. h]b Sr^KBL ^ /BL)^ z}o) 7 } # o.^ , zl *V 
7l>«8 ^^Al^^i ^ ^ 7 } 7] nfl^ofl tO-^) nflse) #£7> Wfscf. 

3l^r*!H £ 6* B^(Vdd) ^ 27fl£q zl^jel e}-°l(VssH «1H 

eJ-Sl^CBL ^ /BL)4 ^^^r 3H<>H afl^^cf. #Q &)-<?l(Vdd)£r *U t"W S-^(VC-l) 
9? ^ ^(MC)# *\5L^ H^liBl(Pl)^ ^ii(PAll) * *fl2 ^S.^ H 

$*l^Ei(P2)^ ^ii(PA13)5+ ^7l^^S ^^tK =1^3-, 27fl^ ne^s. e)-oi(Vss) 
£ X) i s^(vc-l) ^ ^ ^.BM(MC)^- ^f-*M afll h^i^e-und^i 
i^(NAll) ^ XI 2 <fflS.^ S ^x]>iE^(N2)^ ^i(NA21)^ #713 0.3. <^^^cf. 

I^Kr ^3 ^1 aHM^tf. o] ^-fcfl, ^ 5}<y(Vdd) 5J 27fl^ zleI-^jel eKKVss)^ «1 
H B]-o]^-(BL ^ /BD^r HiflS tifl^sli^- ^o] H>^§>Cf. afl^tfl, £A]^ 

y lB e}-<y(BL) ^ #iL «]B &r<?l(/BL) a^HSt ^o] (Vdd)*, zl*)3L 

olsf ^-o], «]E b^CBL) ^ w]H Hr*](/BL) Al-oi ^ n <2]z}-ofl ^ e|-<y 

(Vdd) zl5}£j= sf^CVss)^- afl^^, a>£^l ^l^el #7l*} ^o] 7 fl^ 

^, y lB el-oi ^-(bl * /BL) AW6fl ji^^ 7^]^ £^ 

^ e^CVdd))* afl<l^- o.^.*) , u] e B}-<y(BL) ^ ^ h]B ej-^K/BL) *}°HH 
M-^-M-^ ^ ^^-(cross-talking) ©1 ^ oi^ wje ^o] 
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#(BL / BL)^ $]2}6\] ZL^EL ^^I(VSS)^- tifl^f-^S^, O]^^. ^Ofl tifl^S]^ Hi 

H bH^-o] Aj-o] 6)1^ ^ oi3=. ^>Jl ^ ^a o v £ .« o v^^. ^ 

5> ^l#«flAl £ 6 # ^-S^, *fll w]o> s^(vc-l)^) ^ »12 «1 o> sifl(vc-2)^- 

^7l^^S ^^*>7l W ^2 ^ aflAi^(ML21, ML22 ^ ML23)°1 
i> ^-§-^-3., £ 6^ Aj-^-ofl ^*l*Rr a>s.^l nflS-Sl nfl^ej ^ eflojo}^-^ tfl 

«H ^^.7lS tbcf. 51 7°^ S. 6°fl £A]^ nflae] ^ efloloV-O.^ ^^5]^ 

Ml efloHoll cfl*V ^la.ei ^ eiioio^oj oj ^aH^I- S^isH ojcf. £ 70^ ^ 

AiO.^ ofl^(NW)^ 3l^(PW)Sl ^Tfllg ^ ^Bl <3^°1 ^)^1^ 

^ol^l-. 

> 5. 7# ^S^, ^2= ^-^(WL), i^H ^efl^ el- o] (SAL) ^ *fl2 «1<>> ^ 
(VC-2)ofl tfl^ "115.3 ^1 eflolo>-g-ol jea^o! 01^ 

(WL)£- Xl2 til of ^Bfl(vc-2) ( afll wlof ^?M(VC-1) ^ ^(MC)-g: Xl3 <?31S. 

i H3Ul^£l(N3)£] TflolH *l^-g- *fl3 Hfl^i^(PL3)3l- ^7l^o.5. <S^^4. 

5Eth fls. Hf^CWL)^: Xl2 wlo> ^-EH(vC-2), XU €-^(VC-l) ^ ^ e^(MO* 
Xl4 H^H^l^Ei(N4)Sl 7II0IH ^ ^-g- ^ XU BflAi^(PL4)4- ^ 7 1 

nsl^l, ^^efl^i e}o]( SAL )^ ^12 v]o} ^-Bfl ( vc-2), XI 1 

^(VC-1) ^ ^(MC)^: Xl3 ^SL^ H^l^S} 7)}°}B. ^ s> 

^ XI 5 nfl^d^(PL5)3l- ^71^1 o.^. <£;f sjcf . 
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ZL^Jl, ^-*(BL ^ /BLH € ^^1^4 *g«8^7fl wfl<lsl^ ^-f , fl2= ^ 

^l(WL) ^ cH-ELefli £-}<?}( SAL) ^ U ^, y^r H c v f^-S ^Tfl 

^Jf-Bl^r ^>7)t ^^Hl^ IB «hE*fl nflS-e) ^al^ t^s.^] ^ efl 

s] >is lae] i3 cHefloi 0.^0. ^rtg-^ av £ ^ ^3 #*l<i) 7 fl^ 

S 8-§- ^S*}^, ^ IS «h£*fl pflsel ^l^r pflS.el ^ <H3H -fr^(510), 

(524), i^fi Hfl^l S)s ^(516), le|*H s)s ^(518), le^i^l sjs -fi-^ 
(528), dlolE^ tIHh -B-^(522), ^ -B-^(520) ^ 3]°^ 2] 5 

-R-^(524)^§- Ifj-^ 

^ cHefl°l -^(510 ^-7l*V ^Al^ofl 7 l^fl^ = <g £B tiV £ ^] pfla.^ 
#*H1 ^lS.^ °llB^i ^EflS. 4t tifl<i£H Si**, ^^tfl, a>£^ 7l^r 

^ z]- ofls^^oil^ ^! ^ *f| 2 ofl *Hl ^ ^12 s^^ol sfl)^ &-<laj, *fll 

^€°fl^ *fll ^ ^12 sjs.^ B.®x]^b\7}, ^12 ^€41^ ^3 H^^l^Ei7> afl<i 
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S. 8* %^*}<q, IS aV£*l) ^3.^ ^11- ^*Hr 4 ^ Jl 

al=/e]-olE ^o. rq^d -fi-^(512)^- e|£./3Mh s]=/^o1h 3. 

-f ^^efli(RWRA)^- eJs^SM. 5}o] #(WL1 ^ WLi) <q*= h^-o] 

* ^ ^51^ -^-^(514)^ i^H ^^efliCSA)!- t^iE^o} isffl <HH 

efli e}o]l-(SALl tfl^l SALi) i?J o]^. e fl^ efo]^ ^tb^. ^ tq^^ 

-fW(524)^ sl^/eholc ^c/e|olE ^ o]EEfl±f ^ja^^H, cHM «1 

5 ^^^((BLl, /BL1) tfl^l (BLj , /BLj )) 5}o]^ Ajaj^y] <^}.a} ^ 

6 Allf(Yi ^ Yj)^- t^JW. ^1 sfl^l £)jsL ^(516)^ i=?H <yofloll- a] 
3l(SEH -§-^H HH^ °>3- 2f^ll-(SD0Ll tfl^l SD0Lj)S^-Ei t-flo}E| 
1- efl^sH #^^l«(Sout)* .t^JW. EBj^W slS -f}-^(518)£- a]H 
##((BL1, /BL1) (BLj, /BLj ))-S: H^^1^>J1 ( H^^i^l -^^(528)^ 
^1 n<>]B\ o}-g- sfo](SD0Li SDOLj )-§- ^Bl^^x>^l tb^f. tfl°Hi=l <y#^ TflojE 
-fj-^(522)^ ^ Ajifl Ajjr-g^Yi ifl*] Yj)<^l -g-^H «1H ^<y^-#((BLl, /BL1) ^ 
(BLj, /BLj))£] t-flo-|Ei# <y#^tbt}. ^ ^7] -fj-^(520)£- «1H e]-^^#((BLl, 
/BL1) (BLj, /BLj)) zj-zj-s] *>« ^*Vrf. x^6}^\ 3^ -fh^(526)£r 

^ ^7} -8-^(520)0.3.^-^ #^£]^r cflo]Ei# #^ tiHEi(Dout)3. 
3 dl^Ei(Din)# <y^H t\]o)B] <y#^ TflolH. -^-M(522)AS. #^4. 

A oM^" ^ _&.^s.-g- 3E.^-*>^- ^ £E a> £ ^ nfls.^ JI^€ i€ 

wfl-Jd tilH ^^^((BLl, /BL1) ifl^l (BLj, /BLj))4 -g-^tb 3H<>H1 
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zl^jl, ^-71 *v ^ I^V^ ib *hsi31 ^lasl Tjfla.^ ifi 

^ S.<£o] ^4 t^o] *}o)7} e *M>^ 5.<#°l7l nfl-g-ofl <^*) t] ^o]v] ^ 

^^S(LDI)5q- £o] i&^sq ^o]7> ^o. ^ lo)1 A}-g-^ ^ o^cf. 

JL3)-] 

^*>^, «K£*fl DflS.El ^ofl 2 7fl^ ^ 27fl£| ofl^o] 

^ IB tiVS^l] ^l-EL^ tiVE^l 71^ ^-^^ ^ olcf. ttJ-el-A^ ^Eflo) oj^^ 

i^H H^^l^Eil- I^-sKr «KE*ll Tjfls.^ #*H1 ^o]2: p>^ol f 7 }5}o] tiVi 

31 ^ls-e] #713 7 fl^i^cf. 

ZLS]il, £ ^^^] y>^-^lfV ^X|oflofl 2\^[T£ t 27fl£q S]^ ^ 271]^ oflH-a- ^HS. 
^ t 1 °1 *1H ^ ^ nfl s.^ ^o] yj-^o. 

^A]^ , tiV £ ^ nflS.^ ^=1- ^VAl^ ^ olcf. 

S*!:, w>^-3]^ ^Al^ofl <^>^, w) j= b^oi ui ^ tije A >o] ^ 

zl yj-^Hl Ji^sl 7}7]^ H^i Hfl^^- $14. wlH eKl ^ 
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1] 

AA P+ «3*H ^€ XU <?fl€4 *112 ^ ^ n+ ^^o] 

X]l H^l^E], XU 3)2.^ H^l^E] ^ cj^>Sf #^ ^>1- 

^ XI 2 *l2i olt^E^S.^i , ^-71 XI 2 *}3-£l <£*\&\2] C S^ #7] XI 1 #l2i 

ol^E-]2] #^ ^>ofl ^7j£l^ Till Pj)2E] IcS.* ^$*fciL, HE| JL *fl 2 ^S.^ 

oia^B^ ^ #7}^r -S-71 Xll #12^ <?ltH^^ <£*}6f| <^^£]<X Xl2 *fl2Ej 2^ 

* HM3*Rr XI 2 *)5L^ ©l^E) ; 

JL ii7} >S-7] Xll nflSe) 22.ofl <£^£H X13 <?|£i 

^]°1B7|- ^"71 flS. 5}-<£H <?i^£]ZL, -ELefl^l^ ^ #J± «lH ^^^IH, 
ZL^Jl ±^7} ^7] XI 2 ^l2el 22.<Hl SZ^ XI 4 H^M^Ei ; ^ 

X1°1H7> #7] ^ <H-^31^ ^^^1 Jl, ^"71 XI 2 2.^1 

91°-^, ^ul =Efl°J^ ^"71 i^H 3HE-1 O]-^ ^Ol^l o^^SlcX Xl3 5^2 
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^ g ^"71 Xl3 <aS.^ H^E^l^E^ ^71 XU 3X)H<2l N+ sh^ ojo^ofl ^^£)JL ( # 7 ] 

Xl2 <fflS-^ H^^l^Ei ^ XI 4 ^!£i H^^l^E^ ^7] X| 2 ^IBSI N+ 

«H A oM XU ^2-^ Bl^l^ * ^"71 Xl2 ^2^ B^)^^ #7l XU 

<a^si p+ oil 4>7i xi3 ^2.^ e^^i^e^ # 7l ^2 <a€^i P+ * 

^ ^41 ^-i- ^^-S. SH= ^ IB «>2X1 4l2e) 

[^* 2] 

XI 1*41 °a°H, ^-71 «VEXl °fl2e) ofls.^ ^ eflolo}^ ^-71 p]} 

25} ^ ^3] ^41 cfl^lo] s}2^- afl^s)^ oli, ^ *=<g 

IB #2X1 41 25} 
[^* 3] 

XI 1*41 91^*], ^71 XI 1 sj^l, ^-7] X12 >y-7l X]l ^ ^"71 X12 <313 

£ ^€4 ^s. #7] tivs.xi 71^1 «fl<lsloi s-^iis. 

IB #2X1 Xl2*M #*1. 
[^* 4] 

Xl3*4] $1°]*], <#7] «1H H}«y^ ^ -^71 C-llolE^ 0}-°- E)-ol^. # 7 | ^ 

^"71 X12 si ^ , #71 XU <ffl€ ^ ^7l X]2 <ffl1|ol 7§^3i\- 5g*g*V Wj-^O. 

S «fl<I=|<H oi^ % o. ^ -oj 3LJB #2X1 4l2&] #*1 . 
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[^t 1 * 5] 

*H33M1 &<H>M, £);EL 5^o] ^ #7l ^ <H^*fc e}^l^ #7l *fll 3)^, # 

54 tt 3^8- ^ ^ IS *>iE*ll nfls-e) #*|. 

6] 

^1%H1 &<>H, ! ^-7l tiVE^l ^lS-e^ #*1tt i^si ^<y- l^lit* 7}*]±r A 

^ 3* ^-^^-S. *Hr ^ SB «>£^ 1£2] 
7] 

*fl6%Ml ^^H, #7l W]H H}°] ^ ^>7l «1H afl^ e|.o]o) J7cfl 

^17%H1 #7l win ^ ^-7} y]H a}oH aflisi 

^i^ A°d9l 3* ^ ^ pfls.e) #*l. 

[3^* 9] 

AA P+ *# ofl^jz). ^ 2 oj)^ ^ AA N+ ^^o] 

*fll ^€^4 ^12 5T)^S M-^^^l^L, #7] Al ^€ ^ ^"71 A}2 <a^^- #7l *fl2 S^S) 
#<£°fl SWl^, 4 V 7l *fll SUB ^ ^7l ^2 3]^^ #71 *fll <£ 

*l*Hr nf^Sl Dfls-s] ^ Ifsfe tiV^^l 7l^; 
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«1B 5}o]:4 u]h e^-ol o.S. «]e ^-o]^- ui ^ HH^i ^ 

Xl 1 «S£± H^*liB|, XU 21 H^^l^Ei ^ <y a) ^-7>a)- S.^- 
^ XU *l2-^ <?1^B^ ; 

^12 oflS.^ H^fl^l^Ei , Xl2 s]3-+ H^*]^ ^ #*>i4 #^ 5Lf" 

SJ-fe- Xl2 ol^^^i, #7l XI 2 #}3L±l &*}^ -#7] XU *l5.^ 

o]^B^ #7^ #7l XI 1 *l2.i Sl^E^ ^ ^Hl X12 oflS. E] iiJEL 

« H^Kr X12 *l2.:±: ^^E-l; 

XlolH7> ^7} ^°}d\] <£^_S\5L, =Efl<?]^ -#7] «1H ej-SH o^S}^ , zz.e] 

JL ±^7} <#7] XI 1 ^11 2- e] IcS^l o^s]^ XI 3 931-2.^ H^l^iEi; 

XlolB7> >^7l ^jel e>°H <£%S)JL, ILZ)}°1S: ^7} ^9l*\} ^^£1^, 

nelji ^>i7l- 4V7I xl2 Dfls.el ^ = <Hl 5^ Xl4 <2]-E-^ H^H^I^b^; ^ 

Xl^lH7l- <#7] ^ ^^efli e|-ololl <g^£)jL, #7l X12 ^lae] i^ofl <g 

i B^l^iBl-i- 5£f-*>^ ^-<a is *KEX1 ^ls.el ^-71 xi l <as.^ H^fl^l 

^ #7] X13 <$5-^ H^^l^E^ ^-71 XI 1 N+ ^ cg^ofl ^^5jj7 > ^V 7 ] 

Xl2 H^*]^ ^ ^-71 XI 4 <?31S.^ S^^l^El^ #7l Xl2 N+ 

^ ^1 Jl , #7] XI 1 slS-i B^l^l ^ ^-71 XI 2 3X)2.^ e^a e ^ a o v 7 ] ^ 
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<a^^i p+ ^^h ^^m, -#7] *i)3 z)s-+ m^^i^fe ^12 p+ % 

^ ^ijiji ^ IS te^l ^lssl 

[^^%> 10] 

^9%H1 , ^-71 *V51^ *\)5LZ] ^5.5} ^ eflol 0 >^ a o i- 7 j cf^o] ^ 

a?] n ^^3°i 9i$r ^* ^-^s ^ s?<£ 

11] 

^9%H1 &<H^ f ^"71 *1B s}-^ ^ isffl elHEi ^ ^-71 s\ 

«fl<l£H m^-S. is}±r ^ IB te^l *fl5L&l #*|. 
12] 

7l *f|2 3)^1, #7l ^fl X ^ #7l ^12 <a^ol ^31^-4 a o V^O.S «flo| 

911= ^-i- ^-^3 AS. ib *K£*fl nflsel 
13] 

*)19* 0 H1 5a°H, ^-71 «V£*ll ^lS-el ^lfe -H^^ ^<y- 3L^,g- 7 }x)^ BflAl e]- 

^-a- *}^r ^ IB ol-£^l 
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14] 

^113%H1 $X°]^, #7l «1H e}-ol ^ #7] #il als. ej-oi^ tifl ^ ^oio] 

tfls wfllslo] ^ ^o.S. *Kr IM ^ls-sl 
15] 

*fll4%Ml #7l tilH e]-<?l ^ #7l #j± alH aH^I afl^ # 7 1 yfl 
16] 

^ll^Vo] ti> £ ^ ^2.^ ^o] n|]H^^ ^BflS. t}^ tifl^s} 

#7l C-fl o] Ei o}°- g^o] o. s #^£}^r 3| °1 E-i # Sfl^H ^ f^Al if 

^*>7l ^ Hfl^l 35. -f}-^; 

#71 *1H s1-°l^ = 3l*>*l*M ^tb Hel^l 5)5. -frbi; 

#71 ^ HHBl ^ el-^l# 5. el v)^x}x]f>}7] HElcl^H s)5L ^ ; 

#71 u]B e^-M ^olE-ll- og^^^ 7] <^ o.^. 

45-35 



1020030006365 %^ <H*>: 2003/5/31 

^7) HlH ^-71 #J£ W]B 5^1 ^ ^^># #^*>7l ^ f^7l -B- 

.*» > ^ 

17] 

^li6*oHl 91°]*], ^7] «>£^1 ^a.sl #*l^r ^<y- i^i^^- 7>^l^ cj-^o^ 

tffl-tl el-^I^- c| iMi, #7l Hfl^} a|-<a^r #7l «1B e^^f elH<>N wfll 

3i* Sj-fe ^ SB tiVE*ll ^S-Sl #*1. 
18] 

*fll7%Ml fl<>H, #7] wfl^H ej-o]^ ^-7) tilH eKl ^ #7l *\°] 
19] 

*fll8%Ml #7l «1H 5}°J ^ #71 WlB H^-Ol A>olofl yfl<g^ Aj- 7 ] «]) 

3 ^Kl^r ^9191 3* ^ ^ H tiV^l nflS.^ #^1. 
[^t 1 * 20] 

^]16%H1 5a°H, #71 als^l ^1-2. 2] #*l^b =e}ol^ ^^slBofl #3}- 5] 
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21] 

*I19U-^ oli^l "112.3 #*H ^lS-el €°1 °flH^i nfl^s} 

#7l = e}o]^ ^l«^7l e]^/^olE S o. c]i=LC-l -B-y ; 

#?1 ^efli ef<y# -id^*>7l ^ ^ 3.^- -B-^; 

#7l 31 °1 ^ el-<y #s}£l^ cH^Eil- efl^l^H i^H #^4]Jl» ^ v 

^*>7l ^ ^ Bfl^l -f}-^; 

#71 tilH He} ^1^1-71 Hel^l 33. -B-^; 

#7l r-flolE-1 o>-£- e|o]^- HBl^^x>^l*>7l 3)3, o.^; 

#71 tilH c-HolEll- og # ^^ 7l cflo^ o)|3j ^ olB o.^. 

#71 h]S e^-oi^^ £°J-*1-* ^*>7l ^ <fflri ^7l -B-^; ^ 

#71 ^ #^7l ^JLiiL-^ #^£l^ #3 Hr^Al ^ 

n #71 C-11o]Bl <y#^ TlMH ^0.3, #^*>7} ^ HH^I 2)3. -fj- 

if-*>^ ^-^^S ^ ^ II «V£*11 nflae] #*1. 
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[^t 1 * 22] 

*)l21*J-°fl , #7l aVE3| #*l£r al^^ ^<y- 7}*}^ r±^$) 

tifl^ ^<?I* Cl It^U, #7l ti^ #71 H]H el-^lW Efl °1 ^ °fl «ti 1 

*H Sa^r 3J-gr ^^.S ^ IB oflasl #*1. 

[^T 1 * 23] 

^122* 0 H1 5U°1*1, #7l aflAi 5}ol^ # 7 ] H ] B ej-o] ^ #7l #iL «1H ej-^l aH 
A iS mcflii. afllJ^M ^ iH aVEE*fl ^s-sl #*l. 

24] 

*fl23*cMl S1<H-H , ^7l «1H Bf^l ^ #71 #j± «1H ?} 0 d *H°11 #71 till 

-id eKl^r ef^l^l ^ ^$<L3. ^ IB *Y5LM) ^jzel #*1 . 

25] 

^121%H1 fl°H, ^"71 «V£*ll Dfl2.el #*lir <&»\t] JEe|-oltH ^^SlSofl #^-51 

<H *>-g-£|^- 3^ ^ ^ IB «ve*11 ^fls-sl #*i. 
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